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The Honorable Thomas C. Sawyer

Chairman, Subcommittee on Census,
Statistics and Postal Personnel

Committee on Post Office and
Civil Service

House of Representatives

Dear Mr. Chairman:

This letter addresses your request for our assistance in
interpreting a Census Bureau memorandum entitled, "Could
the Census Bureau Reduce the Undercount by Not Using a
‘Long Form’?" (see encl. I). You asked us to review the
effects on decennial census coverage (the accuracy of the
basic count of the population) of eliminating (1) the long
form used during the 1990 Census and (2) some of the
guestions on the 1990 Census short form.

In its memorandum, the Bureau developed a statistical model
that could be used to estimate the overall rate at which
people were missed during the 1990 Census (the overall
omission rate). Using the model, the Bureau estimated the
possible effects on the omission rate of eliminating the
census long form (one of the variables used to estimate the
overall omission rate).

We examined the reasonableness of the assumptions used in
the Bureau’s model, and we replicated calculations the
Bureau used to estimate the effects on census coverage of
eliminating the long form. We then used the Bureau’s model
to examine the second question raised by your letter
concerning the effects on census coverage of eliminating
some of the questions on the short form. Our review of the
Bureau'’'s memorandum relies on the results of Bureau
evaluations of the omissions rates in the 1990 Census and
the results of other Bureau evaluations done in 1992 and
1993 that tested the reaction of the public to different
decennial census questionnaires of varying lengths and
format. However, we did not independently validate any of
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the Bureau'’s evaluation results. Our review also relies on our

previous work.®

We did not analyze (1) the usefulness of the information
collected in the 1990 Census, (2) the potential savings of
eliminating the long form, or (3) other possible operational
effects on the decennial census of reducing the number of
questions. Therefore, our limited review of the Bureau
memorandum does not by itself provide a basis for deciding
whether to eliminate or keep any questions on the long or short
form in the 2000 Census. We have obtained comments from the
author of the Bureau memorandum on a draft of this letter and
have responded to them where appropriate.

BACKGROUND

To collect data for the 1990 Census, the Bureau used a long form,
which was sent to a sample of 16.7 percent of the housing units
in the nation and contained 26 housing guestions and 33
population questions.? It also used a short form, which was

sent to all the other known housing units and contained seven of
the 26 housing questions on the long form and seven of the 33
population gquestions. For most of the nation, the Bureau mailed
the forms to the known housing units. It then sent Bureau staff
(known as enumerators) door-to-door to follow up on those
households that did not return the completed forms by mail to the
Bureau. The Bureau memorandum examined the hypothesis that
eliminating the long form and using only the 1990 Census short
form would have improved the coverage of the 1990 Census
(decreased the number of persons missed). The hypothesis is
based on the established facts that (1) census forms returned by

'See Programs to Reduce the Decennial Census Undercount (GAO/GGD-

76-72, May 5, 1976); On the Census Bureau's Preparations for the
1990 Decennial Census, statement by Gene L. Dodaro, before the
House Subcommittee on Census and Population, Committee on Post
Office and Civil Service (May 15, 1986); Decennial Census: 1990
Results Show Need for Fundamental Reform (GAQ/GGD-92-94, June 9,

1992); Census Reform: Questionnaire Test Shows Simplification

Holds Promise (GAO/T-GGD-92-59, July 1, 199%2).

‘In 1990, although the national sampling rate for the long form
was 16.7 percent, the sampling rate varied with the population
density of the cities and towns. In small areas (those with an
estimated population of less than 2,500 individuals), the Bureau
used a sampling rate of 50 percent. In densely populated urban
areas, the sampling rate was 12.5 percent. All other areas had a
sampling rate of 16.7 percent.
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mail tended to miss fewer people than those filled out by Bureau
staff going door-to-door to visit households that did not return
forms by mail and (2) census long forms tended to reguire more

door-to-door visits than did short forms.

In the Bureau's statistical model, the overall omission rate
depends on (1) the omission rate of each type of form, which
varied by whether a form was returned by mail or enumerator,
the mail return rate of each type of census form, and (3) the
sampling rate used for the long form.

(2)

Specifically, according to the results of Bureau research, forms
that respondents returned by mail missed fewer people than did
forms returned by enumerators. The omission rate for mail-
returned long forms was 1.8 percent, and for mail-returned short
forms, was 1.9 percent., For enumerator-returned forms, the
omission rate was 11.3 percent for the long form and 11.7 percent
for the short form. The 1990 Census mail return rate cf the long
form was lower than that of the 1990 Census short form. The 1990
Census mail return rate for the short form was 74.9%9 percent, and
for the long form, was 70.4 percent--a difference of 4.5

percentage points.

On the basis of the results of its statistical model, the Bureau
memorandum concluded that any improvement in the coverage of the
1990 Census by eliminating the long form and using only the short
form would have been trivial. According to the Bureau

memorandum, the overall cmissicn rate for both mail-returned and
enumerator-returned forms would have decreased from 4.40 percent

to an estimated 4.36 percent.
RESULTS IN BRIEF

Our review of the Bureau'’'s memorandum confirms the Bureau's
conclusion that simply eliminating the long form, assuming no
other changes, would have had a trivial effect on the coverage of
the 1990 Census. However, using the same model, we believe that
substantially reducing the number of gquestions on the short form
could have ncoticeably decreased the estimate of the overall
omission rate of the 1990 Census. We base our belief on the
results of Bureau tests conducted in 1992 and 1993 and our
previous work. Specifically, the Bureau tests showed that an
increase of 4.6 percentage points in the mail return rate of the
short form would have been possible if 9 of the 14 guestions on
the short form were eliminated. Such an increase in the mail
return rate of the short form could have decreased the estimated
overall omission rate from 4.40 percent to 4.024 percent. This
decrease 1n the estimated overall omission rate would have been 9
times that estimated by eliminating the long form.
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The author of the Bureau memorandum has cautioned that our use of
the model to examine coverage gains from reducing the length of
the short form is inadvisable for several reasons, which we
discuss and respond to later. Despite these cautions, we be
that a substantial reduction in the number of qguestions on a
short form similar to the one tested by the Bureau could
noticeably affect census coverage.

.
11 ove
h e s W e

THE POSSIBLE EFFECTS ON COVERAGE OF ELIMINATING THE LONG FORM

The Bureau memorandum examined the hypothesis that fewer people
would have been missed in the 1990 Census if the long form had
not been used. The Bureau calculated the overall omission rate
as the sum of the omission rate of each type of form (i.e., short
and long)? weighted by the sampling rates of both forms. When
the long form is included in the calculation (at a 16.7 percent
sampling rate used in the 1990 Census and a mail return rate of
70.4 percent), the overall omission rate is estimated to be
approximately 4.40 percent. If the long form is eliminated from
the calculation and all forms are assumed to have been short
forms, the overall omission rate estimate becomes 4.36 percent (a
0.04 percentage point improvement). On the basis of our review,
we believe the statistical model used in the Bureau memorandum is
appropriate to test the hypothesis that eliminating the long form
would or would not have noticeably improved the overall omission
rate. We have replicated the calculations made with the Bureau’s
model to test this hypothesis.

The 4.5 percentage point difference between the mail return rates
in the 1990 Census (i.e., 74.87 percent for the short form and
70.35 percent for the long form) was the largest difference in
any decennial census. For undetermined reasons, the difference
between the mail return rates of the two forms increased from

1980 to 1990.

A special Bureau test in 1993, the Appeals and Long Form
Experiment (ALFE), yielded an even larger difference between the
mail return rates of long and short forms. In ALFE, short and
long forms containing the same guestions as those in the 13990
Census were redesigned to be easier for the respondent to
comprehend and fill out (more respondent-friendly) by changing
the instructions, the wording of the questions, and the spacing
of the questions on the form. Two respondent-friendly versions
cof the long form were tested. The two versions yvielded mail

*The derivation of the omission rate is explained in the Bureau
memorandum. Note that a range of omission rates may be
considered--e.g., from 4.3 percent to 2.0 percent. The Bureau’s
calculations and ours use the higher estimates.
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return rates that were 11.3 and 12.8 percentage points lower than
the mail return rate of the short form that was used as a
control.! Assuming the largest difference between the long and
short form mail return rates found in the ALFE test--12.8
percentage points--eliminating the long form would have resulted
in a decrease in the estimated omission rate of 0.17 percentage
points. This decrease is about 4 times the improvement .
calculated using the assumptions of the Bureau memorandum, which
used mail return rate data from the 1990 Census. Assuming the
ALFE mail return rate differential, the estimated omission rate
would have improved by decreasing from 4.40 percent to 4.23
percent. The results of the ALFE test offer evidence that the
trend toward a larger difference between the mail return rates of
the long and short forms is likely to continue even if the forms
are redesigned to be more respondent-friendly.

The Bureau memorandum examined the sensitivity of the model to
changes in the difference between the mail return rates of the
long and short forms. According to the Bureau’s calculations,
the difference in the mail return rates of the two forms would
have to be at least 35 percentage points before the overall
omission rate would have improved from 4.40 percent to 3.90
percent (i.e., one half a percentage pcint). We also have
replicated these calculations.

THE POSSIBLE EFFECTS ON COVERAGE OF ELIMINATING SOME OF THE
QUESTIONS ON THE SHORT FORM

At your request, we reviewed a second hypothesis (not discussed
in the Bureau'’s memcrandum) that eliminating a substantial number
of guestions from the short form would have noticeably improved
coverage (i.e., decreased the omission rate). As a first step,
using the same statistical model contained in the Bureau
memorandum, we examined the rate of decrease in the overall
omissions rate as the mail return rate of the short form
increases. {Encl. II shows the results graphically.) With the
long form included in the model, each percentage point increase
in the short form mail return rate results in a decrease in the
estimated overall omission rate of approximately (.08 percentage
points. When the long form is eliminated from the model, each
percentage pcint increase in the short form mail return rate
results in a decrease in the estimated overall omission rate of
approximately 0,098 percentage points. {Encl. II shows the

“This test was designed to examine the effects on mail return
rates of (1) two types of respondent-friendly long forms and (2)
different "appeals" to the public about the benefits of the
census (that a response is mandatory and that the confidentiality
of responses is protected).
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effects of both changes on the estimated overall omission rate.)
Thus, on the basis of our review of the model, we believe that a
modest increase (e.g., 5 percentage points) in the mail return
rate of the short form could noticeably improve census coverage
by about 0.40 percentage points instead of 0.04 perceptagg points
(which is the Bureau’s estimate of the effect of eliminating the

long form).

The figure in enclosure II shows that modest improvements in the
short form mail return rate can affect the estimated overall
omission rate to a greater degree than the elimination of the
long form. The mail return rate of the short form would have a
much larger impact on the model’s estimated overall omission rate
because the short form is sent to 5 times as many households as
is the long form (83.3 percent compared to 16.7 percent).

In 1992, the Bureau conducted the Simplified Questionnaire Test
(SQT) that tested several variables, including a proxy of the
mail return rates (referred to as completion rates) for a
redesigned short form (referred to as the "micro form") with only
five personal questions--name, age, gender, race, and ethnicity.
The SQT micro form had a higher return rate by mail® than did a
respondent-friendly version of the 1990 Census short form
containing 14 population and housing questions.® 1In the SQT,
71.4 percent of the micro forms were returned by mail, while the
respondent -friendly version of the 1990 Census short form had
66.8 percent returned by mail.’ Using the Bureau memorandum’s
model, we calculated the decrease in the estimated overall
omission rate, if the mail return rate of the short form

*The SQT used the completion rate as an approximation of the mail
return rate that the Bureau used to describe the 1930 Census
results. The SQT’'s completion rate eliminates from the
calculation of mail return rate forms returned by the postmaster
as undeliverable (because the address was nonexistent or vacant).
For this reason, the SQT and the actual 1990 short form mail
return rates are not directly comparable.

‘We compared the micro form with a respondent-friendly version of
the actual 1990 Census short form that changed the instructions
on why the form should be returned, the wording of the guestions,
and the spacing of the guestions on the form.

"The elimination of questions designed to identify persons who
may have been left off the census form by the mail respondent and
those who may have been incorrectly included in the SQT micro
form may have cother effects on coverage. The Bureau is
investigating the magnitude of the effects of such questions on
coverage in a special test called the Coverage Test.
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increased by 4.6 percentage points, to be 0.376 percentage
points. The resulting decrease from 4.4 percent to 4.024 pgrcent
is approximately 9 times as large as the 0.04 percentage point
decrease that would result from eliminating the long form as

estimated by the Bureau’s model.®

We agree with the Bureau that the number of questions on the
short form is only one of many variables that affect mail return
rates. The Bureau correctly pointed out that the ALFE test
(which was conducted after the SQT) showed several versions of
the respondent-friendly short form achieving mail return rates
that ranged from 76.4 percent to 78.1 percent (instead of 71.4
percent or 66.8 percent). In addition, the Bureau attributed the
improvement to a notice (or instruction) on the envelope saying
the return of the form was mandatory. The Bureau, however, does
not dispute that substantial reductions in the number of
questions on the short form can affect mail return to some

degree.®

Concerns About Using the Model to Predict Possible Effects on
Coverage of Eliminating Some of the Questions on the Short Form

The Bureau model assumed that all nonresponding househclds have
equal potential for being missed. The author of the Bureau

®although the micro form used in the SQT had a higher return rate
(71.4 percent) than the respondent-friendly short form (66.8
percent), the Bureau pointed out that the micro form did not
produce higher coverage--as shown by the commonly used proxy
measure of coverage (i.e., average household size). However,
this proxy measure of coverage cannot be used to evaluate the
possible effects on coverage of a higher short form mail return
rate (obtained by a micro form}) because the Bureau did not follow
up on those who did not respond by mail. Only if the Bureau had
followed up on those who did not respond by mail would the
effects on coverage be evident because of the large differential
in the omission rate between forms returned by mail and those
filled out by an enumerator.

The ALFE test showed an 11.3 to 12.8 percentage point
differences between respondent-friendly long and short forms,
respectively. The test, however, did not include the micro form.
Therefore, the Bureau could not compare the mail return rate of a
micro form with the mail return rates of other forms used in the
ALFE test. We do not know whether a micro form with a mandatory
notice would have achieved a higher or lower mail return rate
than the respondent-friendly forms.
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memorandum has cautioned that this assumption may not be true.
She also pointed out that the predicted changes in the omission
rate that may result from changes in the mail return rate (of the
short form) are likely to be overstated. Specifically, she
warned that coverage error increases as the time to comple;e the
enumeration process (door-to-door follow-up) increases, which
indicates that there is or could be a group of potential
respondents who will not cooperate (regardless of the kind of
guestionnaire used). Therefore, such respondents would be harder
to enumerate. The author added that there is no evidence that
this uncooperative group would be motivated to respond to a
census by a reduction in the number of guestions. Therefore, she
concluded that the use of the model tc predict the benefits of
increased mail return rates without appropriate adjustment for
differential error rates over time does not appear to be

justified.

We acknowledge that the model is a simplification of reality and
that the effects on omissions may not occur to the degree the
model predicts. Nevertheless, on the basis of previous work, !’
we believe higher mail return rates (of the short form) will
yield better coverage because there are explanations of why
people are missed by the census in addition to the one that some
people just do not want to cooperate in any way.

In a previous report on the results of the 1990 Census,'! we
discussed how the quality of data obtained from the enumeration
process declined as data collection efforts were extended. In
that report, we noted that field work completed more quickly
provides the Bureau with time to review census counts and resolve
apparent discrepancies. It alsc minimizes the prcblems
associated with trying to count a mobile population that may move
from one location to another. As more time passes after Census
Day {the day the population count is made), more housing units
can change status (e.g., from vacant or uninhabitable to
occupied). Furthermore, enumerators may contact respondents who
may provide inconsistent information or respondents who may
forget who was living in a housing unit on Census Day. The
Bureau also tries to complete the last portion of nonresponse
cases by using special procedures that allow enumerators to
contact neighbors of nonrespondents or persons who were not

%See GAO/GGD-76-72, May 5, 1976; On the Census Bureau's
Preparations for the 1990 Decennial Census (May 15, 1986);
GAO/GGD-92-94, June 9, 1992,

1See GAO/GGD-92-94, June 9, 1992.
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residents of the household on Census Day.'? These_prpcedures
result in a disproportionately large number of omissions from the

census count.

Although one should not attempt to use the model to predict a
precise change in the estimated overall omission rate, one can
use the model to get an idea of whether a change in the number of
qguestions on the short form could noticeably affect census
coverage. If every household received a short form and the short
form mail return rate were increased by 4.6 percentage points,
the overall omission rate would decrease by an estimated 0.45
percentage points, or a l0-percent reduction in the overall
omission rate. This reduction approximately eguals 1 million
people, i.e., 10 percent of the 10 million people missed by the
1990 Census.!® Even a smaller reduction, e.g., 5 percent, could
add a significant number of people to the census count.

CONCLUSION

Only a limited sample of the population receives the long form.
Thus, the elimination of it would not noticeably effect census
coverage. However, we believe that a shorter version of the
short form (which is sent to a much larger population) could have
a noticeable effect on the short form mail return rate. A larger
mail return rate reduces coverage errors (e.g., those caused by
reducing the time needed to conduct follow up on nonresponse
cases and allowing the Bureau more time to handle difficult or
uncocperative cases). For these reasons we believe a substantial
reduction in the number of guestions on a short form similar to
the one tested by the Bureau in the SQT could noticeably affect

census coverage.

2In large city offices, an average of 20 percent of all
nonresponding households were enumerated by these procedures.

’See 1990 Census: Reported Net Undercount Obscured Magnitude of
Error (GAO/GGD-91-113, Aug. 22, 1991).
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We are sending the Acting Director of the Census Bureau a copy of
this letter. If you have any questions regarding this issue or
would like to discuss it further, please call me on (202) 512-

8676.

Sincerely yours,

William M. Hunt
Director, Federal Management
Issues
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ENCLOSURE I
CENSUS BUREAU MEMORANDUM
September 10, 1993
COULD THE CENSUS BUREAU REDUCE THE UNDERCOUNT
BY NOT USING A "LONG FORM?"
Catherine Keeley

11

The 1990 census “long form” questionnaire was retuned ar a rate flve perceniage poinss
lower than the “short form.* This led to speculanion thas if the Census Bureau did not use a
long form, the undercount rase could be reduced. This paper addresses the relotionship
berween the 1990 census questionnaire rerurn rates, length of the census questionnaire, and
the undercount. We show that any increase in cowerage if a long form had not been used
wouid be trivial. These data show that the national mail renurn raze for the long form would
have had 10 be as low as 40 percent before the use of the long form would even contribute

one-half perceruage poirs to the 1990 coverage error.

In the 1990 census, there were two principle rypes of data collection forms: a 100 percent
questionnaire' (or "short form”) and a sampie questionnaire’ (or "long form”). Each
bousehold received one of the two questionnaires. The short form conmined 7 population
questions and 7 bousing questions. Tbe long form had all the short form questions plus 19
bousing questions’ and 26 popuiation questions’. ,

The short form had a national mail return rate* of 78 percent and the long form rate was 70
percent; see [1]. mail return rate varied for different geographic areas. However,
returning the questionnaire by mail was aot the only way bouseholds were counted in the
census. Forwuybouin:mi:onounddrml!aforwlﬂchwedﬂnncﬁven
questionnaire in the mail, we sent an exumerator o visit the unit and conduct an interview

with the household.

! So called bacetse gverygns (or 100 percent of the population) is asked the qoestions cootained on

1 g9 called becsuss this form was sent 1o » sististical sumple of spproximataly 1 in every 6 bousing
units. It contained all iteme xsicad of everyons as weil as additional items.

3 Some quasions bad amitiple parts, bui not avery boussbold had to saswer svery quastion.

¢ The 1990 mail rerurn rate is the ratio of the number of boussbolds retoruing & cenmis questionnaire
hﬂubﬂﬁdoﬂdhﬁ;@umwmm-mmdﬂiwﬂ
by mail or by a census soumerator.
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Evaluation of the 1990 census shows there is a higher coverage error rate (those missed in
the census, aiso called census omissions)® for forms retumned by an enumerator (11.6
pemem)manforﬂlosemmedbymaﬂ'(l.Spercem)(Tablel). This is due to many
reasons® but they are all related to the namure of the cases the enumerator is working, that is,
the nonrespondents. Nonetbeless, there is a 9.8 percentage point difference berween the two
estimates. However, an important factor to note is that, at the national level, short forms
and long forms had about the same coverage error razes’ among mail returns as weil as

among enumerator rewIns.
Table 1: Estimated Coverage Error Rates

(Standard ervors in pareqthases)
_—ﬂ
B i Source .
Form Type Mail Returns Esumerator Returns
Short Form 1.9% (0.1) 11.7% (0.5
Long Form 1.8% (0.2 11.3% (0.9)
1.8% . 11.6% (0.4
_'l;o:ﬂl {0.1) (0.4)

The observed lower mail response rate for long forms-pmeaning more cases becoming parnt of
the nonresponse workioad, and consequently compieted by an enumerator—and the highey
covenage error of CIUMETatOr returns, leads to questioning whether the use of long forms
could be a significant contributor to the undercount.

QUESTION 1:
Would there have been a coverage gain if we had not used long forms in the 1990 census?

Besides the rates just discussed (mail retarn rates by short and long form, and coverage
errors for mail and esumerator resarns by short and long form), a critical factor in answering
this question is the number of househoids receiving the sample form, or the sampling rate.
At a national level, only about 17 percent of all housing units received a sample form. This
rate is very impostant becanse 83 percent of the bousing units received a shon form—with an
associated higher response rate—-while only 17 percent received the long form. Since the
long form weant to such a small proportion of all households, the impact on coverage is

minimized.

3 Ses Appendix | for & discussion of coverage ratas used in this paper.
* Discussed in Appendix 2.
7 Thers is oo gaitical differsnca a1 the 90 percent level of confidencs.
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ANSWER TO QUESTION 1:
Thecoveugcg:inbynotusing!helang'fom would have been 1/25 of 1 percentage point.
A trivial difference.

The statistical model used to answer Question | is in Appendix 3.

QUESTION 2:

How low wouild the mail return rate for long forms have to be to sse a substantial increase in
coverage error due to using the loag form?

ANSWER TO QUESTION 2:

When modeling lower retum rates for the long form at a narional level, we see that it takes
about a 40 percent rewum rate for the long form befare coverage error due to long form use
is increased by 1/2 of 1 percentage point. The long form retumn rate must be 10 percent
before the coverage ervor is increased by 1 percentage point’.

Table 2: wmmmwmfmmm

Long Form Return Rate Coverage Emror
Percenage Point Increases

% 0% 0.21

50% 0.37

0% : 0.52.

0% 0.68

20%. 0.84

15% 0.92

10% 1.00

V Assumoes the 1990 coverage error ratas and the shoet form retnm rate.

* A modification of the model that ceaters on differsncas between, rates, that is, the differences neaded
berwesn the shont form and loag form ratss befors substantial coverage error Tates are potad, supports these
conclusions. The data presentad here implies sbout & 13 percentage point difference in retarn ruse for the two
forms bafore the coverage error is increased by 1/2 of | percentags point {1990 retirn raze of 75 percent for the
short form).
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1n conclusion, while the [ower mail return rate of the long form does mtroduce some
coverage efTor, the increase over the coverage error from the short form is trivial. For the

long form to introduce substantial coverage error, the mail return rate wouid have to be at

such a low level that the use of the long form would be suspended for other methodoiogical

reasons

Future research will apply this model to coverage error rates for various population
subgroups, such as Black and Hispanic, and geographic areas, such as urban and rural.
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Appendix | -

Coverage Error Rates

The rates used in the tables are derived from combining the work on missed housing units
from the Housing Unit Coverage Study and missed persons from the Post-Enumeration
Survey (PES); see [2). The coverage error rates shown in the mble are ceasus omissions.
Using these calculations, the toal omission rase is 4.3 percent. This differs from the weil
publicized, national undercount rate derived from PES of 1.6 percent. This is because the
pet rate from PES (1.6) is based on the rate of omissions minus erronecus enumerssions.
These rates are derived from specific matching rules unique to the PES and cannot be used
separately because they were specifically designed to produce a net rate—not two independent
razes. Therefore, to analyze only omissions, other rates, based on independent matching
schemes, have been derived and -« ke cunsidered proxies for missed persoas.

These rates are given for mail-back areas that cover about 95 percent of the population. A
*List/Eaumerate” data collection procedure was used in sparsely settied areas of the country
for the 1990 census. In these areas, enumerators picked up all ceasus forms and
administered all long forms. Data for LisUEnumerate areas are not included.

The rates used in this paper may be considered the upper bound os omissions and, therefore,
the most conservative approach. Another st of omission rates has been recently developed;
see [3). These rates show an overall omission rate of 2.0 percent and thus can be considered
a probable lower bound on the omission raze. These rates have been used in the modei with

similar resuits.
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Appendix 2

The omission (or miss) rates used in this appendix are from the “lower bound" daia
(discussed in Appendix 1), the actual rates may be somewhar higher.

Census Bureau research over the years has found that forms recurned by mail have higher
quality data than those completed by a census enumerator'®. These findings supported the
instimution of a mail census and its expanded use for the last three censuses.

Although it may be true that self response provider better cuality data, we should not be
quick to0 tlame this 01 the enuzaerators or awsume better training or procedures would
remedy this problem. Esumerator coverage error rates increase over the duration of
nonresponse follow-up from approximately 1.6 percent omissions to about 9.5 percent. In
addition to these being more difficult cases initially (nonresponding cases), many other
factors could contribute to this increase in omissions. Over time household composition may
change, there is an increass in the impact of movers, and the hardest persons to enumerate
are likely to be enumerated in the final stages of the census. Recall error is also a likely
contributor.

Also, during the final stages of 1990 nonresponse follow-up the district offices implemented
*last resort” and “closeout” procedures to enumerate the final set of unresoived cases. Last
resort procedures allowed the ecnmerators to turn in questionnaires with most items
upanswered. Closeout procedures allowed questionnaires to be accepted with even fewer
data. Persons in households who were enumerated using either last resorm or clossout
have a significandy higher rate of omissions than those enumerated under regular

procedures
procedures (18.5 percent versus 4.1 percent).

Clearly, there are many problems inherent in collecting data from households that do not
respond initially to the census. Only a few are discussed here. However, the dan preseated
in this paper show that the form tvpe iz oot the critical factor. Therefore, to make a
substantial reduction in the coverage emor from nonresponse cases (whether short form or
long form), methodologies that concentrats on improving the coverage of the nonresponse
universe, such a3 ssmpling and estimarion, have the most potential.

° iosensive satistica) ressarch into 1950 and 1960 censas data revealed that egumentors
unintsstionally isseriad cartain bisses into the data they collectsd. Apparwatly, through their own idicsyeeratic
ways of asking questions or marking snswers, enumersiors suppressed paturai variatioo that should bave
occurred in the data. [0 the mail-out/mail-back system. every questoanaire is filled out by a different person.
20, there is no such biss and the full varisbility can emerge.
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Mbadel of EfTects of Roturn Rates and Form Leugth
ot Census Undercount

The research question is, “Would there heve boen 2 coveraga gain if the Census Buresy had
not used loag forms in the 1990 cenmus?*

Tho key variables are (rates are at the aatiomal level):
o Mall reern rates for the short and loag forn:

Short form = 7487 = SFMR
Long form = .35 = LFMR

] Sampling ratss for the short and long form:

Short form = 2333 = SFSR
Loug form = ,1667 = LFER

° Coverage aoor mes for the shart asd long form by mall snd esumeruior retumed

Mafl retarned forms:

Shost form = 1.9 = SPCE:M
Long form = .8 = LPCE;M

Bmanerzior rettmed forms:

Short form = 11.7 = SRCR:R
Loog form = 11.3 = LFCE;R

The following models thess varizhles 1o analyze the relationship betwesn response rates,
form \eagih, sl eovenge arroe.

° The Y900 scvons can be modeled As:

[SPMR{SFCEM) + (1-SFPMR)(SFCE;B)] SPSR +
AFMRFCEM) + (I-LFMI(LFCE;H)) LFSR

or

[.7487(1.9) + .251)(11.7)] .8333 + [.T035(1.9) + .2965(11.2)) .1667 = 4.40 =
short and loog form coverage error ratn
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2
° Asmming all short forms and thes 3 . 7487 mail returs rate oversil, if all other error
sutes mayed the samme:
AL + 251X11.7) = 4.36 s short forma only COVErags erTOr e
o Diffecence i3 4.40 - 4.36 = 04 br 1/25 of 1 parcentage point/coverago gain.
18 GAO/GGD-94-116R, Improving Census Accuracy
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ENCLOSURE I

1990 Consus Mail Retorn Rates, Disne F. Sarrett, Octcber 15, 1992,

Unpublished tabuistions, Dennry R. Childers, Angust 1953

Analysis of Ceasss Omissions: Prafimisary Remlts, Christopher L. Moriarity and
Darmy R. Childers, Draft, August 1, 1993.
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PROJECTED EFFECTS OF MATL RETURN RATES ON OMISSTON RATES

Overall omission rate (Percent)

76 76 7”7 K 79 80 a1 a8z a3

Mail return rate of the short form
(Percent)

+ Long form eliminated — Long form included

Note: This figure shows the inverse relationship between the
overall omission rate and mail return rate of the short form
based on a statistical model using 1990 Census data. It 1s not
meant to be a prediction of the 2000 Census overall omission
rate, which may depend on other factors.

Source: GAQ analysis of Census Bureau data.

(243052)
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